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INTRODUCTION. 


The most pfofitable disposal of the large crops of nonsaccharine, 
or grain, sorghums is a question which confronts many farmers in 
those sections of the United States where these grains are produced. 
A small proportion of the growers of these grains may, because of 
accessibility of markets, sell their grains at a direct profit; but the 
majority must find other avenues of marketing, and feeding them to 
live stock is practically the only alternative. Those who fully appre- 
ciate the feeding value of these crops will not hesitate to convert them 
into beef, pork, mutton, milk, or poultry. By marketing the crops 
in this way both the grain and the roughage are utilized; the manure 
is returned to enrich the soil; marketing is facilitated ; and the farm- 
er’s chances for favorable financial outcome may be thereby greatly 
enhanced. 

NoteE.—In those sections of the United States where nonsaccharine sorghums are produced the question 


as to the most profitable disposal of them confronts many farmers. Hence, the bulletin will be of interest 
to cattle feeders and farmers generally in the semiarid regions where grain sorghums do better than corn, 
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The nonsaccharine, or grain, sorghums which have been grown most 
widely in this country are kafir, milo, feterita, kaoliang, shallu, and 
durra. These crops are to the Great Plains Region what corn is to the 
Corn Belt. They may be fed green; both the cured plants and the 
seed or grain may be fed; or they may be ensiled. It has been demon- 
strated that the grain sorghums have less feeding value than corn, 
but the fact that they are heavy yielders in semiarid sections where 
corn fails more than compensates for the small difference in feeding 
value. 

Closely related to the nonsaccharine sorghums are the saccharine, 
or sweet,sorghums. While the latter are not as satisfactory feeds as 


Fic. 1.—A plat of Dwarf Blackhull kafir. This variety matures earlier than standard Blackhull kafir. 
é (From Farmers’ Bulletin 552.) 


the former, they are valuable in their place in certain sections of the 
country. The seed of sweet sorghums has been found to be much 
less palatable and nutritious than that of the nonsaccharine group. 
Consequently the greatest value of the sweet sorghums as stock feed 
lies in their use as forages. They produce a palatable hay or fodder 
much relished by stock and possessing about the same value as 
prairie hay. 

In the South both classes of sorghums are pastured, particularly 
the sweet sorghums. The chief danger in the practice lies in the fact 
that poisoning may occur if stunted or second-growth plants are eaten. 
This point is more specifically referred to later on. 
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Some prejudice has existed as to the value of sweet sorghum for 
silage, based chiefly upon the charge that sorghum silage is highly 
acid. Experiments do not fully support this view, and stock have 
been given sorghum silage with splendid results. Owing to its de- 
ficiency of grain in comparison with corn, kafir, and milo silage it 
contains a smaller amount of nutrients per pound. 


Fic. 2.—A plat of milo, selected for erect heads and low stature. (From Farmers’ Bulletin 448.) 


COMPOSITION AND DIGESTIBLE NUTRIENTS OF THE GRAIN SORGHUMS. 


Chemical analyses of grain sorghums indicate that they are very 
similar to corn in composition. The fat content of the latter is higher, 
the protein percentage is greater in the sorghums, while the amounts 
of carbohydrates are practically equal in both. The following table 
taken from Farmers’ Bulletin 686 shows the chemical analyses of 
several varieties of grain sorghums grown at the Amarillo station, 
Texas. The average of many analyses of corn is given for comparison. 
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TaBLE 1.—Chemical analyses! of air-dry samples of various grain-sorghum varieties 
grown at the Amarillo Cereal Field Station, Amarillo, Tex., 1908 to 1912, inclusive, 
compared with analyses of dent corn. 


Weight per— 


Nitro- | Pro- 
Ash. gen. ‘ 


2.01 | 12.54] 71.89 | 3.15 
1.92] 12.16 | 72.09 | 3.27 


1.97 | 12.37] 71.97 | 3.21 


Blackhull kafir 58 | 2.25 | 14.10 | 69.49 | 3.47 1.58 | 21.6 
Dwarf blackhull kafir 2.09 13.09 | "70.49 | 3.25] 1.52] 16.6 


Average of 2 kafirs. . ; 13.95 | 66.65 | 3.43 | 1.57| 20.9 
12.01 | 72.03 | 3.16 1.51 | 18.5 


Average of 3 kafirs. . : : 13.39 | 70.33 | 3.35 1.55 | 20.1 


eng 10 | 


Average of all varieties... . 268 9. 52 





Dent corn 3 86 | 10.60 | 1.50 








1 The analyses were made by the Plant-Chemical Laboratory of the Bureau of Chemistry, U. 8. Depart- 


ment of Agriculture. . 
2 Grown only in the years 1911 and 1912. 
8Jenkins and Winton, Compilation of Analyses of American Feeding Stuffs. U.S. Dept. Agr., Office 


of Experiment Stations Bul. 11, 1892. 


The amount of digestible nutrients which grain sorghums contain 
concerns the feeder more than does the composition. The digestible 
nutrients, it may be explained, are those compounds which are 
assimilated and used to produce heat, energy, fat, milk, muscle, and 
bone. The following table, from Henry and Morrison’s “Feeds and 
Feeding,’ compares the digestible nutrients in 100 pounds, respec- 
tively, of kafir grain and shelled dent corn. Kafir may be taken as 
a representative of the groups of grain sorghums grown in the United 


States. 
TaBLE 2.—Digestible nutrients in 100 pounds of feed. 


Digestible nutrients in 


Dry 100 pounds. 
matter Nutritive 


ratio. 
Crude Carbo- | Fat 
protein. aenie , 


9.0 65.8 | 2.3 1:7.9 
Dent corn 7.5 67.8 6 1:10.4 
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It is seen that kafir, in comparison with corn, is a little higher in 
digestible protein, but in carbohydrates and fats, which are the 
energy and fat producing compounds, it is somewhat lower. 


VALUE AND USE OF THE GRAINS. 


Horses, mules, cattle, sheep, hogs, and poultry have been fed the 
grains of these nonsaccharine sorghums with very satisfactory results. 
Breeding animals or those which are working or being fattened for 
the block eat properly prepared sorghum grains with much relish, 
However, as the grains are small and rather hard, grinding or crushing 
is recommended before feeding, except forsheep and poultry. Sheep 
masticate the small kernels well, thus rendering them readily acces- 
sible to the digestive juices, while poultry feed upon the unbroken 
grain, which is especially palatable to them in thisform. If the grain 
is not ground for other stock it is less palatable and much of it passes 
through the digestive tract unbroken; thus much of the total feeding 
value is lost. 

Very often the entire heads are ground up, producing a feed of 
greater bulk. The resulting meal, called head chop, resembles corn- 
and-cob meal in food value. It is recommended especially where 
the supply of roughage is limited, and usually is economical for feed- 
ing stock not being finished for market. Head chop is valuable in 
producing a high finish when supplemented by a rich concentrate 
such as cottonseed meal. 

The quantities to be fed to the different kinds of animals depend 
upon many factors, such as the amount and kind of roughage and of 
other concentrates available, age, type, and size of the animals, and 
for what purpose the stock is being fed. Rations for various classes 
of stock are hereinafter suggested. 


FEEDS RECOMMENDED FOR USE WITH SORGHUM GRAINS. 


The feeder always should remember that sorghum grains alone do 
not form a balanced ration, and the same care which is exercised in 
feeding corn should be applied when feeding grains of the sorghums. 
This applies with particular emphasis to the rations for young and 
growing stock. Some feed which is rich in protein must also be given 
if favorable results are to follow heavy feeding of this class of grains. 
Where alfalfa, clover, or other leguminous hay can be had, no addi- 
tion of protein-rich concentrates is necessary. Otherwise the ration 
should be balanced by adding some feed furnishing considerable 
protein. Cottonseed meal or cake and linseed meal have been 
most widely used for this purpose. Skim milk or tankage can be 
used to balance the pig’s ration. Often other protein-rich feeds which 
supply the much-needed nitrogenous matter, such as soy-bean meal, 
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peanut meal, brewers’ grains, etc., are available on the farm and 
may be profitably fed in connection with the sorghum grains. Maxi- 
mum growth and development are attained in animals only where this 
attention to protein supply is given to the ration, and dairy cows fall 
far below their milking capacity when their rations are deficient in 
protein. A most liberal supply of the sorghum grains will not pro- 
duce a first-class animal if it is not supplemented by some feed which 
carries a comparatively large amount of protein. Thus by an intelli- 
gent use of available feedstuffs the farmer can utilize the bulk of the 
roughage on his farm, feed the sorghum grains as the basis of properly 
balanced rations, and put beef, pork, mutton, and dairy products on 
the market which rank with the finest. 

Since their introduction into this country the sorghum grains have 
been fed successfully to poultry. Most of the prepared poultry feeds 
which are offered on the market contain more or less of the grains of 
the sorghums. The grains do not require grinding, and are relished 
greatly by poultry, while they supply the energy and fat producing 
compounds in a desirable form. 


VALUE OF THE SORGHUMS AS FORAGE. 


The nonsaccharine sorghums may be utilized as forage in the 
form of stover and fodder or they may be put into silos. For these 
purposes the grain sorghums compare quite favorably with corn. 
Thus the grower may utilize the entire crop by feeding both the 
grain and the plant proper. 

Well-cured stover and fodder from kafir, milo, etc., are well liked 
by live stock, and in some sections these constitute practically the 
sole roughage which the stock receive during the winter. Cattle 
can be well wintered at small expense on straw, fodder, or stover 
from the grain sorghums with a small allowance of some feed rich 
in protein. Linseed meal, bran, oats, or leguminous hay should be 
fed with the roughage to young stock, so that good growth will follow. 


USE OF SILAGE ECONOMICAL. 


As with corn, silage is perhaps the most economical form in which 
the grain sorghum crops may be utilized. Sorghum silage is very 
much liked by sheep and cattle, and its use in the rations of these 
classes of stock is very desirable. When cut at the proper stage it 
has a feeding value practically equal to that of corn silage. The 
grain sorghums should be cut for silage at the time the seeds are in 
the stiff dough stage. Silage is particularly useful in the ration of 
cattle to aid in keeping the body in proper tone and to increase the 
animal’s appetite; thus by feeding silage the feeder and stockman 
are able to realize the maximum benefit from their crops of grain 
sorghums. The amount to be fed varies from a few pounds for a calf 
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up to 40 or 50 pounds or even more for a heavy producing dairy cow 
or a heavy steer. The amount of silage fed is affected by the kind 
of stock being fed and by the other components of the ration. 

Silage is especially valuable when given liberally to stocker cattle. 
For animals that are producing heavily, silage should not be depended 
upon to supply the bulk of the nutrients which they require, as it is 
not a concentrate and contains a high percentage of water. A 
liberal addition of concentrates should be fed with it. By ‘‘pro- 
ducing animals” is meant dairy cows, working horses, and fattening 
animals, all of which are converting some of their feed into milk, 
work, or fat. In view of these advantages which silage feeding offers, 
growers of grain sorghums should endeavor to feed these crops in 
the form of silage as much as possible. A great number of experi- 
ments with cattle and sheep conducted under supervision of the 


Fic. 3.—Fattening pigs on milo maize, using self-feeder. 


Department and State stations fully substantiate this advice. 
Farmers’ Bulletin 578 of the Department of Agriculture, which may 
be had upon request, gives detailed information concerning the 
handling and feeding of silage. 


PRECAUTIONS TO BE TAKEN IN FEEDING GRAIN SORGHUMS. 


Sometimes stock are killed by being pastured upon stunted or 
“second growth” plants of either sweet sorghums or nonsaccharine 
sorghums. Stunted plants may be caused by extreme drought or 
other adverse conditions. At such stages of growth prussic acid, a 
deadly poison, sometimes accumulates in the plant tissue, and con- 
sequently the stock may suffer severe poisoning, which is usually 
fatal. The plants have this poisonous property only under the con- 
ditions mentioned, and all losses may be avoided with a little care 
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on the part of the farmer. No losses have been reported from 
poisoning in feeding grain, heads, silage, hay, fodder, or stover of the 
nonsaccharine sorghums. 

Some feeders have found that the sorghum grains, if fed heavily, 
produce a constipating effect upon stock. While this is not regarded 
as dangerous, it is well always to feed with them some material which 
is slightly laxative, such as linseed meal, bran, alfalfa, or soy beans. 
In this connection oat straw is also a valuable supplement. 

Moldy grain-sorghum feeds in all forms should be avoided as much 
as possible, for more or less risk always attends the use of moldy 
feeds. Because of this the farmer should endeavor to harvest and 
store his crops with a view to minimizing this trouble. Farmers’ 
Bulletin 686 furnishes information relative to the correct methods 
of harvesting and storing of sorghum crops. 

If feeders will observe these precautions and supplement the grain 
and forage of the grain with the proper feeds to balance the rations, 
there is no reason why practically the whole of the crops may not 
be profitably fed with satisfactory results to all classes of live stock. 


EXPERIMENTAL FEEDING DATA. 


A number of practical cattle-feeding tests recently have been 
carried on in the Texas Panhandle region, under supervision of a 
field agent of the Bureau of Animal Industry. In these tests the 
grain sorghums were fed to beef cattle in a variety of forms and com- 
binations and in most cases formed the bulk of the rations fed. The 
data gathered from this work indicate clearly the efficiency of the 
grain-sorghum feeds in the form of chop, head chop, silage, fodder, 
and stover, both in wintering cattle and in finishing them for the 
block. Silage of the grain sorghums, when fed as shown in Table 3, 
was found to be very beneficial for increasing the appetites of feeders, 
keeping them in fine condition, and adding a high finish. Cottonseed 
meal is very efficient as a supplement to kafir and milo feeds, and 
especially in conjunction with silage. Table 3 summarizes the results 
of this work. 
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TABLE 3.—Results of use of grain sorghums in feeding tests carried out on Texas farms 
in cooperation with the U. S. Department of Agriculture, 1914-15. 


Total | Aver- 

— offeed-| Dally ration per Heed on full | “age 

a : of feed-| Daily ration per head on fu age 
Agé of cattle. z Date of feeding. ing feed, gain 


ed. period. per 
head. 


Days. | | Pounde.| Pounds. 
97 | Cottonseed meal;!_ kafir 222 2.39 
chops;! silage. 
120 | Sorghum fodder;! cotton- 330 1.84 
seed meal, 6 pounds; kafir 
chops, 8 pounds; silage, 40 
pounds. 

Cottonseed meal, 4 pounds; 
milo chops, 18 pounds; 
silage, 40 pounds; sorghum 
butts.2 

(4) 3 years -17toJuly3..... Cottonseed meal, 6 pounds; 
silage, 60 pounds; bundled 
kafir, 6 pounds. 

(5) 20 months Nov. 1 to Feb. 12.... Cottonseed meal, 44 pounds; 
silage, 30 pounds; wheat 
straw.? 

(6) Steer calves Dec. 1 to Apr. 16.... 36 | Cottonseed meal, 3 pounds; 
kafir chops, 5 pounds; sil- 
age, 20 pounds; straw.? 

(7) Steer calves. ... . 31 to June 4.... : Cottonseed meal, 2} pounds 
milo chops, 10 pounds; 
silage, 20 pounds; wheat 
straw.? 

(8) Heifer calves. . . ot. Cottonseed meal, 2 pounds; 
milo chops, 5 pounds; sil- 
age, 25 pounds; wheat 

. straw.2 

(9) Heifer calves... F Cottonseed meal, 14 pounds; 
milo chops, 5 pounds; sil- 
age, 25 pounds; straw.? 

(10) Calves Ff December - March, Cottonseed meal,! silage,! 

wintered only. straw.? 











! Amounts not given. 2 Were given all they would eat. 


On the whole the results in Table 3 indicate that the grain sorghums 
are efficient beef producers. The use of cottonseed meal and silage 
in all the rations is noticeable. These two feeds form an extremely 
palatable and efficient combination, and are conveniently fed to- 
gether. The meal is usually mixed with the silage as it is fed. Dry 
roughages, such as straw, stover, and fodder, are readily eaten in con- 
nection with silage and cottonseed meal; thus the maximum amount 
of roughage may be utilized to advantage. Experiments Nos. 4, 5, 
and 10 in Table 3 illustrate these points well. If cottonseed meal is 
excessively high in price, it may be more economical to feed smaller 
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quantities than are indicated in these rations; but if no leguminous 
hay or other protein-rich concentrate is available it is advisable 
to feed some cottonseed meal to balance the ration. The increased 
growth and gain and the higher finish produced by its use justify 
the added cost of feeding it. The rations for beef cattle on page 12 
are suggested with the high price of cottonseed meal in view. The 
amounts of grain sorghum in a ration should be increased when the 
allowance of cottonseed meal is cut down. One pound of cottonseed 
meal is usually considered equal in nutritive value to two pounds of 
sorghum-grain chop. 

The State experiment stations at Manhattan, Kans., Stillwater, 
Okla., and College Station, Tex., have carried on feeding experiments 


Fic. 4.—Two-year-old steers which topped the Kansas City market. Fed grain sorghum and cottonseed 
meal. 


with various classes of live stock in which the grain sorghums formed 
a large part of the rations fed. 

The Kansas station reports the economical use of kafir silage, wheat 
straw, and a small amount of cottonseed meal for wintering beef 
steers. Ground kafir and alfalfa hay were used very successfully 
for fattening steers. When no protein-rich concentrates or rough- 
ages were fed with ground kafir unsatisfactory gains followed. The 
Texas station has found that a mixture of about 4 parts of ground 
kafir or milo and one part cottonseed meal fed with cottonseed hulls 
and sorghum hay or kafir stover produced excellent gains. A larger 
amount of sorghum grain was fed than is customary in the case of 
corn. For example, a lot of 3-year-old steers were given a ration 
composed of 21 pounds ground kafir, 4 pounds cottonseed meal, and 
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all the kafir stover they would eat. These steers made an average 
daily gain of 3.1 pounds a head during a period of 85 days. 

The Kansas and Oklahoma stations fed ground kafir with a large 
amount of alfalfa hay to dairy cows with good results at the pail and 
in condition of the cows. When the alfalfa hay was substituted by 
timothy, prairie hay, kafir fodder, or sorghum hay, milk production 
was seriously cut down, owing to the lack of protein in such combi- 
nations. Silage from grain sorghums in the rations of dairy cows 
proved practically as valuable as corn silage. 

At the Kansas station pigs were fed ground kafir and milo supple- 
mented by tankage and shorts, soy-bean meal, and alfalfa, with 
excellent results. In these experiments the largest and cheapest 


Fia. 5.—Steers in Texas Panhandle fed on milo-maize silage and cottonseed meal. 


gains were produced by the ration in which shorts and tankage formed 
the supplements. Where sorghum grains have been properly supple- 
mented by protein-rich feeds, they have produced only 2 to 10 per 
cent less gains than the same amount of corn would furnish. 

Lambs were fed at the Kansas station, both whole and ground 
kafir being used with cottonseed meal. The gains secured indicate 
that the feeding value of these grains is slightly less than that of corn. 
Grinding the kafir for sheep and lambs did not pay. 

Horses and mules have been fed the sorghum grains at the Okla- 
homa station, and the results indicate that for such stock these feeds 
are palatable and nutritious, and are also economical in regions where 
they grow better than corn. The experience of farmers who have 
long used these feeds for their horses and mules is in harmony with 
these reports. 
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SUGGESTED RATIONS FOR VARIOUS KINDS OF LIVE STOCK. 


While no standard combination of feeds can be given which will 
apply economically to all sections where grain sorghums are grown 
extensively, the following rations are suggested for various classes of 
livestock. These are meant merely to serve as guides in formulating 
rations, and they may be varied to suit local conditions. The point 
in them which it is desired to emphasize is the profitable consumption 
of both grains and roughages in sections where the grain sorghums 
necessarily form the basis of the rations. 


Daily rations for fattening steer weighing about 1,000 pounds. 
Ration. 


No.1. | No.2. No. 3. 





Pounds. Pounds. | Pounds. 

12 

3 

Kafir or milo silage 40 to 45 
Kafir and milo stover? or straw 


1Giveall they will eat. 25 pounds or more. 
3 “Stover’’ means the cured plants after the heads have been removed. 


Daily rations for wintering beef cattle 1,000 pounds in weight. 


| 
Ration. 


| 
No.1. | No.2. No. 3. 


| Pounds. Pounds. | Pounds. 


INN os os enc ca adda ten de eerveng esta sen aes keies | 

Sl ian ee apr A Sate eel ARR. REE Be cies 

Kafir or milo silage | 25 

DN Sth awa ae ytierae tea ennerkme ced tad ERAS ee Sai 

Kafir or milo stover or straw | 8 to 10 | 5 10 to 12 


Sorghum hay may be used in place of some of the fodder or straw 
in these rations. Such roughage is usually fed in racks, so the cattle 
may eat all they want. In the fattening rations the proportion of 
roughage to concentrates should be much greater at the beginning of 
the feeding period than shown in the table above. Always put 
animals on full feed gradually. Toward the close of the fattening 
process the amounts of grain may often be increased to 17 pounds, or 
even more, and the proportion of roughage lowered accordingly. For 
smaller or larger animals decrease or increase the ration in proportion 
to size. 
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Daily rations for farm milk cow weighing about 900 pounds and producing 16 pounds 
of milk daily. 


Kafr een oc mile chop....... «5: ...<.<02.400000- inthtiaewatakautndicleseseereeiaee mn 
Cottonseed meal 

BUI si vionc3 3 ovcrewnsed C deseed obvnwiasemaaceadaecuedan canhGheruceswabeudeaeen 
Sorghum hay, stover, or straw 

Kafir or milo silage 


Cows which are giving milk must be fed generously if they are ex- 
pected to produce well. More protein-rich feeds must be supplied 
_ in the ration than is necessary in rations for fattening stock or those 
being wintered. Many leguminous hays may be substituted for 
alfalfa. If no such hay is available, it is necessary to use a protein- 
rich concentrate. Cottonseed meal is perhaps the most reasonable 
feed of this class to purchase in the Southwest. Silage is also especially 
valuable as a dairy feed, and its use is strongly recommended. 


Daily rations for a 1,200 to 1,400 pound horse doing moderate work. 


Rations. 





Kafir or milo chop 
Alfalfa hay 
Kafir or milo stover or straw 


The amounts shown in these rations should be varied to agree with 
the size of the horse and the kind of work he is doing. 


Daily rations for fattening hogs weighing 100 pounds. 
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Ground alfalfa instead of soy-bean meal or tankage may be used 
with sorghum grains to furnish protein. Ration No. 2 would prob- 
ably produce pork of better quality. 


Daily rations for breeding sows per 100 pounds weight. 
Rations. 


No.1. No. 2. 





Pounds. | Pounds. 
Kafir or milo chop 14 to 24 
Soy-bean meal or tankage 
Ground alfalfa 





Skim milk or leguminous pasture may often profitably supply the 
protein required, in which case the tankage and soy-bean meal are 
eliminated. Protein and mineral matter should not be neglected in 
the rations of any breeding animal. 


Daily rations for fattening sheep 100 pounds in weight. 


Rations. 


| No.1. | No.2 | No.3. 
Pounds. | Pounds. | Pounds. 

Kafir or milo 

Cottonseed meal 

Alfalfa hay 

Sorghum hay 

Kafir or milo silage 





These rations should be varied according to the size of the lambs 
or sheep being fed and to conditions under which the feeding opera- 
tions are being carried on. Near the close of the feeding period the 
amount of roughage shown above will usually need to be reduced. 

It is to be remembered that the above are not given as perfectly 
balanced rations, and it will be advantageous in many cases for the 
feeder to substitute other available materials for some which are 
given. Furthermore, kafir and milo mentioned in the above rations 
may be replaced by the other nonsaccharine sorghums and practically 
the same returns realized. In suggesting these rations, however, 
attention has been given to the proportion of concentrates to rough- 
ages and to the amount of protein which the animals require. 

Further information relative to the adaptability, cultivation, care, 
and use of the grain sorghums may be obtained by applying for pub- 
lications in the list which follows. 





he 


PU BLICATIONS OF THE U. S. DEPARTMENT OF AGRICULTURE RELATING 
tO GRAIN SORGHUMS AND TO FEEDING OF LIVE STOCK. 


AVAILABLE FOR FREE DISTRIBUTION. 


Feeding Farm Animals. (Farmers’ Bulletin 22.) 
Principles of Horse Feeding. (Farmers’ Bulletin 170.) 
Milo as a Dry-land Grain Crop. (Farmers’ Bulletin 322.) 
Forage Crops for Hogs in Kansas and Oklahoma. (Farmers’ Bulletin 331.) 
Computation of Rations for Farm Animals by the Use of Energy Values. (Farmers’ 
Bulletin 346.) 
Feeding Hogs in the South. (Farmers’ Bulletin 411.) 
3etter Grain-sorghum Crops. (Farmers’ Bulletin 448.) 
Kafir as a Grain Crop. (Farmers’ Bulletin 552.) 
Use of Corn, Kafir, and Cowpeas in the Home. (Farmers’ Bulletin 559.) 
Making and Feeding of Silage. (Farmers’ Bulletin 578.) 
Beef Production in the South. (Farmers’ Bulletin 580.) 
Economical Cattle Feeding in the Corn Belt. (Farmers’ Bulletin 588.) 
Uses of Sorghum Grain. (Farmers’ Bulletin 686.) 


FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS. 


Nonsaccharine Sorghums. (Farmers’ Bulletin 288.) Price, 5 cents. 

The History and Distribution of Sorghums. (Bureau of Plant Industry Bulletin 175 
Price, 10 cents. 

The Importance and Improvement of the Grain Sorghums. (Bureau of Plant Indus- 
try Bulletin 203.) Price, 10 cents. 

Grain-sorghum Production in the San Antonio Region of Texas. (Bureau of Plant 
Industry Bulletin 237.) Price, 5 cents. 

The Kaoliangs: A New Group of Grain Sorghums. (Bureau of Plant Industry Bulle- 
tin 253.) Price, 15 cents. 

Cereal Experiments in the Texas Panhandle. (Bureau of Plant Industry Bulletin 
283.) Price, 10 cents. 

Feterita, a New Variety of Sorghum. (Bureau of Plant Industry Circular 122-C.) 
Price, 5 cents. 


* The Feeding Value of Cereals as Calculated from Chemical Analyses. (Bureau of 


Chemistry Bulletin 120.) Price, 10 cents. - 
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RAIN SORGHUMS are thé chief cultivated crops 
produced in the semiarid sections of the south- 


western United States. : 

On account of the dryness of the climate, the lack 
of transportation facilities, and the distance from 
markets most of this region can be used only as 
range for cattle and sheep. 

Most of the cattle and sheep in this area must be 
given some feed to carry them through the winter 
satisfactorily. Therefore, the importance of grain 
sorghums for this purpose is evident. In addition, 
there are times of drought when the range fails 
during the summer months. 

As grain sorghums make good silage, they may be 
ensiled and held in reserve without appreciable de- 
terioration for several years. Stockmen can thereby 
insure themselves against heavy losses such as fre- 
quently occur in times of protracted drought. 
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HE profitable disposal of the large crops of nonsaccharine, or 
grain sorghums produced in the semiarid sections of the United 
States depends almost entirely upon feeding them to livestock on the 


farms where they are produced. Only a small proportion of pro- 
ducers of these crops are near enough to city markets to sell the grain 
at a direct profit. But marketing the crops in the form of beef, pork, 
mutton, milk, or poultry greatly increases the opportunity of the 
average grower for a favorable financial outcome. Feeding the crops 
also utilizes both the grain and the roughage and makes manure 
available for maintaining soil fertility. 

The grain sorghums which have been grown most widely i in this 
country are kafir, milo, feterita, kaoliang, shallu, and durra. These 
crops are to the Great Plains region what corn is to the Corn Belt. 
The whole plant may be fed, either green, cured, ensiled, or headed 
when ripe, so that the heads can be thrashed and the grain fed 
separately. The grain sorghums have less feeding value than corn, 
but the fact that they are heavy yielders in semiarid sections where 
corn fails more than compensates for the small difference in feeding 
value. 

Closely related to the grain sorghums are the saccharine, or sweet 
sorghums. They produce a palatable hay or fodder much relished 
by stock and possessing about the same value as prairie hay. The 
seeds of sweet sorghums are much less palatable and nutritious than 
those of the grain sorghums. 


1 Revised, August 12, 1921, by*Arthur T. Semple, Animal Husbandry Division. Mr. 
Scott resigned January 7, 1920. 
72345°—22 3 
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Some prejudice has existed as to the value of sweet sorghum for 
silage, chiefly on the belief that it is highly acid. However, ex- 
periments and the experience of practical farmers show that sweet- 
sorghum silage is a good cattle feed, especially when a little dry 
roughage and a high-protein meal are fed with it. 

In the South both classes of sorghums are pastured, particularly 
the sweet sorghums. The chief danger in the practice lies in the 
fact that poisoning may occur if stunted or second-growth plants are 
eaten. This point is more specifically referred to later. 


Fic. 1.—A plat of Dwarf Blackhull kafir. This variety matures earlier than standard 
Blackhull kafir, 


GRAIN SORGHUMS SIMILAR TO CORN IN FEEDING 
VALUE. 


Chemical analyses of grain sorghums indicate that they are very 
similar to corn in composition. Corn, however, contains more fat, 
while sorghums contain more protein. The amounts of carbohydrates 
in the two are practically equal. Table 1 shows the chemical analyses 
of several varieties of grain sorghums grown at Amarillo, Tex. The 
average of many analyses of corn is given for comparison. 
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TABLE 1.—Chemical analyses‘ of air-dry samples of various grain-sorghum 
varieties grown at the Amarillo Cereal Field Station, Amarillo, Tex., 1908 to 
1912, inclusive, compared with analyses of dent corn. 


| | Weight per— 
Hono | Carbo- 

Paraben Water.| Ash. hy- 

ee 0% drates. 


Pro- 
tein. 


1,000 . 
hernels, Bushel. 


| | Grame. | Pounds. 
| 12.54 3.15 | 1.4! 36. 1 
12. 16 3. 2 4 31.4 


Average of 2 milos...| 22 9.35 | 1. .97| 12.37 








Feterita | 8] 9.58] 1. .24| 14.00 








Blackhull kafir | $ 9.58 | 1.7; .25} 14.10 
Dwarf Blackhull kafir 1: 9.95 | 1.70 , 13.09 


Average of 2 kafirs. . 9.63 | 1. £ 13. 95 
Red kafir | 9. 56 | 1.75 -92| 12.01 


Average of 3 kafirs. ‘ 9.61 . 76 : 13. 39 
Shallu 2 | 40.38 | 1.98 | 2.42 | 15.17 
‘\1.70| 2.07| 13.01 

3 




















Average of all varieties... 265 9. 52 














L 
Dent corn’ | ¢ 12.9 z 9.3 


1 Analyses by the Plant Chemical Laboratory of the Bureau of Chemistry, U. S. 
ment of Agriculture. 

? Grown only in the years 1911 and 1912. 

* Compiled by Bureau of Chemistry, U. S. Department of Agriculture. 


The amount of digestible nutrients which grain sorghums con- 
tain concerns the feeder more than does the composition, as they are 
the compounds which are assimilated and used to produce heat, 
energy, fat, milk, muscle, and bone. Table 2 compares the digestible 
nutrients in 100 pounds of kafir grain and shelled dent corn. The 
carbohydrate equivalent is the sum of the digestible carbohydrates 
plus 2} times the digestible fat. Kafir may be taken as represen- 
tative of the groups of grain sorghums grown in the United States. 


TABLE 2.—Digestible nutrients in 100 pounds of feed. 





Peo oe ee 
| Digestible nutrients | 


| in 100 pounds. | 
Dry | 


matter | 
in 100 Carbo- 
pounds. | Crude | hydrate 
protein. | equiva- 
lent. 


Nutritive 


ae 


| Pounds. Pounds. | Pounds. 


Kafir grain z 2 90. 4 7.5 56. 3 


Dent corn 2 Bdisin 87.1 wen 74.8 


USE OF SORGHUMS FOR VARIOUS KINDS OF LIVE- 
STOCK. 


Cattle, sheep, horses, mules, hogs, and poultry relish and do very 
well on grain sorghums. However, as the grains are so small and 
hard that many of them pass through the digestive tract unbroken, 
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it pays to grind them for all stock except sheep and poultry, provided 
generally that the cost of grinding is not more than 10 per cent of the 
value of the grain. Sheep chew the whole grains well. For poultry 
they are better whole than ground. Some commercial poultry feeds 
contain a considerable proportion of sorghum grains. For other stock 
grinding increases the palatability. Very often the entire heads are 
ground. The resulting meal, called head chop, resembles corn-and- 
cob meal in food value and is recommended especially when the sup- 
ply of roughage is limited. 

The quantities to be fed to the different kinds of animals depend 
upon many factors, such as the quantity and kind of roughage and 
of other concentrates available, age, type, and size of the animals, 
and for what purpose the stock is being fed. 


Fic. 2.—Fattening pigs on milo maize, using self-feeder. 
PROTEIN FEEDS NECESSARY WITH GRAIN SORGHUMS. 


The feeder should always remember that, as grain sorghums do not 
form a balanced ration for growing animals, no amount of them alone 
will produce a first-class animal. The proper growth of young ani- 
mals and the economical production of milk are impossible when 
there is not sufficient protein and mineral matter or ash in the ration. 
Some feed that is rich in protein and ash must be given for favorable 
results. Legume hay, milk, the cakes and meals produced in extract- 
ing oil from seeds, and packing-house and fishery by-products are 
rich in protein and ash. When sufficient alfalfa, clover, or other 
legume hay is used, protein-rich concentrates are not necessary. 
Otherwise the ration should be balanced by adding some feed such 
as cottonseed meal or cake, linseed meal, or peanut meal. Skim milk, 
soy beans, or tankage can be used to balance hog rations. 
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SORGHUM STOVER A PALATABLE ROUGHAGE. 


The grain sorghums may be utilized as forage in the form pf stover 
and fodder or they may be put into silos. For these purposes they 
compare favorably with corn. Well-cured stover and fodder are 
well liked by livestock, and in some sections are practically the sole 
roughage fed during. the winter. Cattle can be wintered well on 
grain-sorghum stover (fodder from which heads have been removed), 
with a small allowance of some feed rich in protein. For young stock 
more of the protein feed and some grain in addition should be fed. 


Fic. 3.—Purebred cows in the Texas Panhandle wintered on kafir stover and a little 
grain. 


SORGHUM SILAGE HAS SOME PROPERTIES OF GREEN 
FEED. 


As with corn, silage is often the most economical form in which 
the grain-sorghum crops may be utilized, especially for sheep and 
cattle. When cut at the proper stage, when the seeds are in the 
stiff-dough stage, grain sorghum has a feeding value practically 
equal to that of corn silage. Silage is particularly useful in the 
ration of cattle to aid in keeping the body in proper tone and to 
increase the animal’s appetite. The amount which can be fed varies 
from a few pounds for a calf up to 40 or 50 pounds, or even more, 
for a dairy cow or a heavy steer. 

Silage should be fed with a liberal addition of concentrates to 
growing and fattening stock and to cows producing a heavy flow of 
milk. It contains so much water and crude fiber (though not so much 
of the latter as field-cured stover) that stock can eat and digest 
scarcely enough of it to supply their requirements for maintenance. 
Its use to supply the bulk of nutrients in a ration is chiefly in winter- 
ing beef breeding cows and stockers. In most cases some feed rich in 
protein should be fed with it, especially in feeding breeding cows. 
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Farmers’ Bulletin 578 gives detailed information concerning the 
making and feeding of silage. 


USE CARE IN PASTURING ALL SORGHUMS. 


Sometimes stock is killed by grazing on stunted or second-growth 
sweet sorghum and grain sorghum. Stunting may be caused by ex- 
treme drought or other adverse conditions. At such stages of growth 
prussic acid, a deadly poison, sometimes accumulates in the plant tis- 
sue. When eaten by livestock in sufficient amounts it causes poison- 


ric, 4.—A plat of milo, selected for erect heads and low stature, 


ing, which is usually fatal. As the plants have this poisonous 
property only under the conditions mentioned, losses may be avoided 
by using care and not turning the stock on such forage when they are 
unusually hungry. No losses have been reported from poisoning in 
feeding the grain, heads, silage, hay, fodder, or stover of the grain 


sorghums. 
Some feeders have found that the sorghum grains, if fed heavily, 


constipate stock. To counteract this, it is better to feed with them 
some laxative feed, such as linseed meal, bran, alfalfa, or soy beans. 

Moldy grain-sorghum feeds should .be avoided as much as pos- 
sible, as there is usually danger in using moldy feeds. Farmers’ 
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the Bulletin 1158 furnishes information relative to the best methods of 
growing and harvesting sorghum crops. 
VALUE OF GRAIN SORGHUMS SHOWN BY FEEDING 
; TESTS. 
th 
OX } ( A number of practical cattle-feeding tests have been carried on 
th * in the Texas Panhandle region, under supervision of a field agent 
ls of the Bureau of Animal Industry. In these tests the grain 
mn- sorghums were fed to beef cattle in a variety of forms and combina- 
— tions and in most cases formed the bulk of the rations fed. The 
data gathered from this work indicate clearly the efficiency of the 
grain-sorghum feeds in the form of chop, head chop, silage, fodder, 
and stover, both in wintering cattle and in finishing them for the 
block. Silage of the grain sorghums, when fed as shown in Table 3, 
was found to be very beneficial for increasing the appetites of feeders, 
keeping them in fine condition, and adding a high finish. Cottonseed 
meal is very efficient as a supplement to kafir and milo feeds, and 
especially in conjunction with silage. Table 3 summarizes the results 
of this work. : 
TABLE 3.—Results of use of grain sorghums in feeding tests carried out on Teras 
farms in cooperation with the U. S. Department of Agriculture, 1914-15. 
‘ - ase an 
| Total | Aver- 
Num ofteed. | Dail entton tall aan tee 
7 5 5 {feed-| Daily rati or hea‘ ily 
Age of cattle. be j Date of feeding. |" ing aly Tal _ ead on fu on ain 
‘eae | period. r per 
| " sana: head. 
Days. Pounds.| Pounds. 
CBR Soa 127 | Oct. 28 to Feb. 2.... 97 | Cottonseed meal;!_ kafir 222 2.39 
chops ; ! silage. 
(2) 3 years.........| 200 | Jan. 1 to May 1...... 120 | Sorghum fodder;! cotton- 330 1.84 
seed meal, 6 pounds; kafir 
d meal, 6 ds; kafi 
| chops, 8 pounds; silage, 40 
| pounds. 
Coy OES 5 wool A Biwestndeaectacteeesues 165 | Cottonseed meal, 4 pounds; 289 1.75 
; | milo chops, 18 pounds; 
| silage, 40 pounds; sorghum 
| | _ butts.2 
(4) 3 years......... | 68} Jan. 17 to July 3..... | 167 | Cottonseed meal, 6 pounds;| 292 1.75 
| silage, 60 pounds; bundled | 
| kafir, 6 pounds. | 
(5) 20 months...... | 90] Nov. 1to Feb. 12.... 102 | Cottonseed meal, 44 pounds; | 213 2.08 
silage, 30 pounds; wheat | 
us | straw.? 
(6) Steer calves. ...)......] Dec. 1 to Apr. 16....! 136 | Cottonseed meal, 3 pounds; 240 1.76 
ed | kafir chops, 5 pounds; si- 
lage, 20 pounds; straw.? 
re (7) Steer calves.....; 63 | Oct. 31 to June 4....| 214| Cottonseed meal 2} pounds;! 332 1.65 
oem | milo chops, 10 pounds; 
in C silage, 20 pounds; wheat 
i straw.? 
ip (8) Heifer calves...| 116 | Oct. 31to May 1....| 180 | Cottonseed meal, 2 pounds; 249 1.38 
milo chops, 5 pounds; si- 
lage, 25 pounds; wheat 
| straw.? 
LY (9) Heifer calves...| 126 | Winter.............. | 180 | Cottonseed meal, 1} pounds;} 248] 1.38 
milo chops, 5 pounds; si- 
m lage, 25 pounds; straw.? 
CIO) CRONE, fanatic shane ons December - March, 105 | Cotto’ meal,! _ silage,} 149 1.42 
1S. wintered only. straw.? 
IS- arate 


1 Amounts not given. 2 Were given all they would eat. 
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On the whole, the results in Table 3 indicate that the grain sorghums 
are efficient beef producers. The use of cottonseed meal and silage 
in all the rations is noticeable. These two feeds form an extremely 
palatable and efficient combination, and are conveniently fed to- 
gether. The meal is usually mixed with the silage as it is fed. Dry 
roughages, such as straw, stover, and fodder, are readily eaten in con- 
nection with silage and cottonseed meal; thus the maximum amount 
of roughage may be utilized to advantage. Nos. 4,5, and 10 in Table 3 
illustrate these points well. 

When cottonseed meal is high in price it may be more economical to 
feed smaller quantities than are indicated in these rations, substitut- 
ing, if possible, legume hay. The rations for beef cattle on page 13 


Fic. 5.—Two-year-old steers which topped the Kansas City market. They were fed 
grain sorghum and cottonseed meal. 


are suggested with the high price of cottonseed meal in view. The 
amounts of grain sorghum in a ration should be increased when the 
allowance of cottonseed meal is cut down. One pound of cottonseed 
meal is usually considered equal in nutritive value to 2 pounds of 
sorghum-grain chop. 

The State experiment stations at Manhattan, Kans., Stillwater, 
Okla., and College Station, Tex., have carried on feeding experiments 
with various classes of livestock in which the grain sorghums formed 
a large part of the rations fed. 

The Kansas station reports the economical use of kafir silage, wheat 
straw, and a small amount of cottonseed meal for wintering beef 
steers. Ground kafir and alfalfa hay were used very successfully 
for fattening steers. When no protein-rich concentrates or rough- 
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ages were fed with ground kafir unsatisfactory gains followed. The 
Texas station has found that a mixture of about 4 parts of ground 
kafir or milo and 1 part cottonseed meal fed with cottonseed hulls and 
sorghum hay or kafir stover produced excellent gains. A larger 
amount of sorghum grain was fed than is customary in the case of 
corn. For example, a lot of 3-year-old steers were given a ration 
composed of 21 pounds ground kafir, 4 pounds cottonseed meal, and 
all the kafir stover they would eat. These steers made an average 
daily gain of 3.1 pounds a head during a period of 85 days. 

The Kansas and Oklahoma stations fed ground kafir with a large 
amount of alfalfa hay to dairy cows with good results at the pail and 
in condition of the cows: When the alfalfa hay was substituted by 
timothy, prairie hay, kafir fodder, or sorghum hay, milk production 


Fic 6.—Steers in Texas Panhandle fed on milo-maize silage and cottonseed meal. 


was seriously cut down, owing to the lack of protein in such combi- 
nations. Silage from grain sorghums in the rations of dairy cows 
proved practically as valuable as corn silage. 

At the Kansas station pigs were fed ground kafir and milo, supple- 
mented by tankage and shorts, soy-bean meal, and alfalfa, with excel- 
lent results. In these experiments the largest and cheapest gains 
were produced by the ration in which shorts and tankage formed the 
supplements. Where sorghum grains have been properly supple- 
mented by protein-rich feeds, they have produced only 2 to 10 per 
cent less gains than the same amount of corn would produce. 

Lambs were fed at the Kansas station, both whole and ground 
kafir being used with cottonseed meal. The gains secured indicate 
that the feeding value of these grains is slightly less than that of 
corn. Grinding the kafir for sheep and lambs did not pay. 
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Horses and mules have been fed the sorghum grains at the Okla- 
homa station, and the results indicate that for such stock these feeds 
are palatable and nutritious, and are also economical in regions where 
they grow better than corn. The experience of farmers who have 
long used these feeds for their horses and mules is in accord with 
these reports. 


SAMPLE RATIONS FOR VARIOUS KINDS OF STOCK. 


While no standard combination of feeds can be given that will 
apply economically to all sections where grain sorghums are grown 
extensively, the following rations are suggested for various classes 
of livestock. They are intended chiefly to show the proportions of 
grain, protein-rich concentrate, silage, stover, straw, and hay to use. 

For a 100-pound animal use one-tenth of the sample ration, for a 
500-pound animal one-half, for a 1,200-pound animal 1.2 times the 
ration, and for other weights similar fractions or multiples of the 
sample ration. In the fattening rations the proportion of roughage 
to concentrates should be much greater at the beginning of the 
feeding period than shown in the table. Always put animals on full 
feed gradually. Toward the close of the fattening process the 
amounts of grain should be increased gradually and the proportion of 
roughage lowered accordingly. Many kinds of grain, hay, and stover 


may be used in place of kafir or milo grain and stover. Many legume 
hays may be substituted for alfalfa. If no such hay is available, it 
is necessary to use a protein-rich concentrate. Cottonseed meal may 
be replaced by linseed meal, soy-bean meal, or peanut meal. If skim 
milk is used, it should be in the proportion of 3 pounds of milk to 1 
pound of grain. 
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TaBLe 4.—Daily rations per 1,000 pounds live weight. 


WINTERING 





BEEF CATTLE 





| Yearlings. 


Kafh silage 
Alfalfa hay 
Kafir grain. 
Cottonseed cake 


Kafir silage 
i | Alfalfa hay 


FATTENING 


Two-year-olds and aged cattle. 


Kafir fodder 
Cottonseed cake 


Het GS... foc cc cwcsens 
Wheat straw 
Cottonseed cake 





BEEF CATTLE. 


Calves. 


170 days’ feed. 


200 days’ og. 


Pounds. Pounds. 


Kafir silage 
Kafir chop 

| Kafir stover 
Cottonseed meal. . 


Kafir silage 
Kafir chop 

Kafir stover 
Cottonseed meal . 


Two-year-olds and aged steers. 


130 days’ feed. 100 days’ feed. 
F 
17 | Kafir chop 
16 | Kafir stover 
| Cottonseed meal. . 


Kafir chop 
Alfalfa 





| 
| 
| 
| 


MAINTAINING DAIRY COWS. 


COWS PRODUCING MILK. 





| 
No.1. | No. 
Pounds. | _ Pounds. 
Kafir silage..... 40} Kafir stover..... outa Cae 
Alfalfa hay 5 | Alfalfa 


HORSES DOING 


For each pound of 4 per cent milk produced add 0.5 
pound of kafir chop and 0.08 pound of cotton- 
seed meal to the maintenance ration. 


MODERATE WORK. 


(Rations based on Armsby’s energy values.) 


Pounds. 


x Pp 
Alfalfa hay 
Kafir stover 


FATTENING HOGS. 


No. 1. Pounds. No. 2. 
Kafir chop 38 | Kafir chop 
Soy beans......... 2| Tankage 


7 Kafir chop 


Alfalfa hay 
Cottonseed meal 
Kafir stover 


BROOD SOWS. 


No. 1. Pounds. No. 2 
Kafir chop 
Alfalfa hay 
Tankage 





FATTENING SHEEP. 


No J. Pounds. No. 2. ae. 
Kafir grain c 
Cottonseed meal... 


Kafig.gtover 


Kafir grain 
Kafir stover 
Alfalfa 
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HOW TO DO IT. 


O YOU want practical suggestions on 
how to build a silo, a hog house, a 
poultry house, a potato storage house, or 
how to make a fireless cooker, or other 
farm home convenience? Are you seeking 
ideas on how to prepare vegetables for the 
table, how to care for food in the home, 
how to bake bread and cake and other ap- 
petizing foods in an efficient and economi- 
cal manner? Is there some practical ques- 
tion about your corn or wheat or cotton or 
other crops, or about your poultry or _live- 
stock, to which you are seeking an answer? 
The answers to thousands of such questions 
and practical suggestions for doing thou- 
sands of things about the farm and home 
are contained in over 500 Farmers’ Bulle- 
tins, which can be obtained upon applica- 
tion to the Division of Publications, United 
States Department of Agriculture, Wash- 
ington, D.C. 


WASHINGTON : GOVERNMENT PRINTING OFFICE : 1922 





L- A Pag, 8 
REOBIVED 


2» 109 


AGRICULTURE 


FARMERS’ BULLETIN No. (eA: eer 


FEEDING 
GRAIN SORGHUMS 
TO LIVESTOCK 


- 


& 





RAIN SORGHUMS are the chief cultivated 
crops produced in the semiarid sections of 
the southwestern United States. 


On account of the dryness of the climate, the 
lack of transportation facilities, and the distance 
from markets most of this region can be used 
only as range for cattle and sheep. 


Most of the cattle and sheep in this area 
must be given some feed to carry them through 
the winter satisfactorily. Therefore, the im- 
portance of grain sorghums for this purpose is 
evident. In addition, there are times of 
drought when the range fails during the summer 
months. 


As grain sorghums make good silage, they 
may be ensiled and held in reserve without 
appreciable deterioration for several years. 
Stockmen can thereby insure themselves against 
heavy losses such as frequently occur in times of 
protracted drought. ~* 
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THE profitable disposal of the large crops of nonsaccharine, or 

grain sorghunis produced in the semiarid sections of the United 
States depends almost. entirely upon feeding them to livestock on the 
farms where they are produced. Only a small proportion of pro- 
ducers of these crops are near enough to city markets to sell the grain 
at a direct profit. But marketing the crops in the form of beef, pork, 
mutton, milk, or poultry greatly increases the aRperianey of 


the 
average grower for a favorable financial outcome. Feeding the crops 
also utilizes both the grain and the roughage and makes manure 
available for maintaining soil fertility. 

The grain sorghums which have been grown most widely in this 
country are kafir, milo, feterita, kaoliang, shallu, and durra. These 
crops are to the Great Plains region what corn is to the Corn Belt. 
The whole plant may be fed, either green, cured, ensiled, or headed 
when ripe, so that the heads can be threshed and the grain fed sep- 
arately. The grain sorghums have less feeding value than corn, 
but the fact that they are heavy yielders in semiarid sections where 
- fails more than compensates for the small difference in feeding 
value. 

Closely related to the grain sorghums are the sorgos.?_ They pro- 
duce a palatable hay or fodder much relished by stock and possessin 
about the same value as prairie hay. The seeds of sorgo are muc 
less palatable and nutritious than those of the grain sorghums. 

Some prejudice has existed as to the value of sorgo for silage, 
chiefly in the belief that it is highly acid. However, experiments 
and the experience of practical farmers show that sorgo silage is a 
good cattle feed, especially when a little dry roughage and a high- 
protein meal are fed with it. 

In the South both classes of sorghums are pastured, particularly 
sorgo. The chief danger in the practice lies in the fact gg ert 
may occur if stunted or second-growth plants are eaten. is point 
is more specifically referred to later. 





i Mr. Scott resigned January 7, 1920. Bulletin revised by Arthur T. Semple, Annual Husbandry 
ivision. 

2 The term “sorgo”’ has been adopted by the department as a preferred name for the sweet-juiced sor- 
ghum varieties which are also known as cane sorghum, saccharine sorghum, and sweet sorghum. 
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Tig. 1.—A plat of Dwarf Blackhull kafir. This variety matures earlier than standard Blackhull kafir. 


GRAIN SORGHUMS SIMILAR TO CORN IN FEEDING 
VALUE. 


Chemical analyses of grain sorghums indicate that they are very 
similar to corn in composition. Corn, however, contains more fat, 
while sorghums contain more protein. The amounts of carbohy- 
drates in the two are practically equal. Table 1 shows the chemical 
analyses of several varieties of grain sorghums grown at Amarillo, 
Tex. The average of many analyses of corn is given for comparison. 


TaBLE 1.—Chemical analyses! of air-dry samples of various grain-sorghum 
varieties grown at the Amarillo Cereal Field Station, Amarillo, Tex., 1908 to 
1912, inclusive, compared with analyses of dent corn. 


Weight per- 
Fi. |-—— 


| Num- ; | 
ber of Water.| Ash Nitro- | Pro- 


— as 

2 | , y= Fat. | 

analy- gen. | tein. 3 *| ber. | 1,000 
ses. drates. kernels. 


i 67 9.32 12.54} 71.89 | 3. 1. 48 36. 1 
BPE IOS cases ceo scwees 55 9. 38 12.16 | 72.09 | 3. 1,47 31. 4 


Average of 2milos...|| 122} 9.35 12.37 | 71.97 | 3. 21|1.48| 34.0 
: 


Feterita 8] 9.58 ; 14.00| 70.32] 2.90] 1.48| 32.2 


Blackhull kafir 78| 9.58 | 1. : 14.10] 69.49|3.47| 1.58] 21.6 
Dwarf Blackhull Kafir..... 13] 9.95] 1. 09 | 13.09] 70.49] 3.25/1.52| 16.6 


Average of 2 kafirs. . 91 9.63 | 1. 2. 13.95 | 66.65 | 3.43 | 1.57 20. 9 
Red kafir 37 9.56 | 1. . 12.01} 72.03 | 3.16| 1.51 18.5 


Average of 3 kafirs. . 128 9.61 | 1. 13.39 | 70.33 | 3.35 | 1. 55 20. 1 


Shallu ? 10] 10.38] 1. 15.17| 65.86 | 3.69/1.92| 15.1 








Average ofall varieties... 268| 9.52] 1. : 13.01} 70.95 | 3. 29 
Dent corn 3 1,294} 12.9 si 9.3 70.3 | 4.3 

















1 Analyses by the Plant Chemical Laboratory of the Bureau of Chemistry, U. 8. Department of Agri- 
eulture. 

2 Grown only in the years 1911 and 1912. 

3 Compiled by Bureau of Chemistry, U. 8. Department of Agriculture. 
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The amount of digestible nutrients which grain sorghums con- 
tain concerns the feeder more than does the composition, as they are 
the compounds which are assimilated and used to produce heat, 
energy, fat, milk, muscle, and bone. Table 2 compares the digestible 
nutrients in 100 pounds of kafir grain and shelled dent corn. The 
carbohydrate equivalent is the sum of the digestible carbohydrates 
plus 2} times the digestible fat. Kafir may ‘be taken as represen- 
tative of the groups of grain sorghums grown in the United States. 


TABLE 2.—Digestible nutrients in 100 pounds of feed. 
| Digestible nutrients 
| in 100 pounds. 
Dry 
matter | | Nutritive 
in 100 | Carbo- ratio. 
pounds. | Crude -| hydrate 
| protein. | equiva- 
lent. 


. | Pounds. | Pounds. 
Kafir grain ; .4 7.5 56.3 
Dent corn sens . 71 74.8 


USE OF SORGHUMS FOR VARIOUS KINDS OF LIVE- 
STOCK. 


Cattle, sheep, horses, mules, hogs, and poultry relish and do very 
well on grain sorghums. However, as the grains are so small and 


hard that many of them bese through the digestive tract unbroken, 


it pays to grind them for all stock except sheep and poultry, provided 


Fic. 2.—Fattening pigs on milo maize, using self-feeder. 


generally that the cost of grinding is not more than 10 per cent of the 
value of the grain. Sheep chew the whole grains well. For poult 
they are better whole than-ground.. Some commercial poultry fee 
contain a considerable proportion of sorghum grains. For other stock 
grinding increases the palatability. Very often the entire heads are 


82815°—24——2 
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ground. The resulting meal, called head chop, is similar to corn- 
and-cob meal in food value and is recommended especially when the 
supply of roughage is limited. 

e quantities to be fed to the different kinds of animals depend 
pe ee many factors, such as the quantity and kind of roughage and 
of other concentrates available, age, type, and size of the animals, 
and for what purpose the stock is being fed. 


PROTEIN FEEDS NECESSARY WITH GRAIN SORGHUMS. 


The feeder should always remember that grain sorghums do not 
form a balanced ration for growing animals. The proper growth of 
young animals and the economical production of milk are impossible 
when there is not sufficient protein and mineral matter or ash in the 
ration. Some feed that is rich in protein and ash must be given for 
favorable results. Legume hay, nik. the cakes and meals produced 
in extracting oil from seeds, and packing-house and fishery by-prod- 
ucts are rich in protein and ash. When sufficient alfalfa, clover, or 
other legume hay is used, protein-rich concentrates are not necessary. 
Otherwise the ration should be balanced by adding some feed such 
as cottonseed meal or cake, linseed meal, or peanut meal. Skim milk, 
soy beans, or tankage can be used to balance hog rations. 


SORGHUM STOVER A PALATABLE ROUGHAGE. 


The — sorghums may be utilized as forage in the form of stover 
d 


and fodder or they may be put into silos. For these purposes they 
compare favorably with corn. Well-cured stover and fodder are 
well liked by livestock, and in some sections are practically the sole 


Fic. 3.—Purebred cowsin the Texas Panhandle wintered on kafir stover and a little grain. 


roughage fed during the winter. Cattle can be wintered well on 
grain-sorghum stover (fodder from which heads have been removed), 
with a small allowance of some feed richin protein. For young stock 
more of the protein feed and some grain in addition should be fed. 
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SORGHUM SILAGE HAS SOME PROPERTIES OF GREEN 
FEED. 


As with corn, silage is often the most economical form in which 
the grain-sorghum crops may be utilized, especially for sheep and 
cattle. When cut at the proper stage, when the seeds are in the 
stiff-dough stage, grain sorghum has a feeding value practically 
equal to that of corn silage. Silage is particularly useful in the 
ration of cattle to aid in keeping the body in proper tone and to 
increase the animal’s appetite. The amount which can be fed varies 
from a few pounds for a calf up to 40 or 50 pounds, or even more, 
for a dairy cow or a heavy steer. 


Fig. 4.—A plat of milo, selected for erect heads and low stature. 


Silage should be fed with a liberal addition of concentrates to 
growing and fattening stock and to cows producing a heavy flow of 
milk. It contains so much water and crude fiber (though not so much 
of the latter as field-cured stover) that stock can eat and digest 
scarcely enough of it to supply their requirements for maintenance. 
Its use to supply the bulk of nutrients in a ration is chiefly in winter- 
ing beef breeding cows and stockers. In most cases some feed rich in 

rotein should be fed with it, especially in feeding breeding cows. 
Wactaisea’ Bulletin 578 gives detailed information concerning the 
making and feeding of silage. 
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USE CARE IN PASTURING ALL SORGHUMS. 


Sometimes stock are killed by grazing on stunted or second-growth 
sorgo and grain sorghum. Stunting may be caused by extreme 
drought or other adverse conditions. At such stages of growth 
prussic acid, a deadly poison, sometimes accumulates in the plant tis- 
sue. When eaten by livestock in sufficient amounts it causes poisoning, 
which is usually fatal. As the plants have this poisonous property 
only under the conditions mentioned, losses may be avoided by using 
care and not turning the stock on such forage when they are unusually 
hungry. “No losses have been reported from poisoning in feeding the 
grain, heads, silage, hay fodder, or stover of the grain sorghums. 

Some feeders have found that the sorghum grains, if fed heavily, 
constipate stock. To counteract this, it is better to feed with them 
some laxative feed, such as linseed meal, bran, alfalfa, or soy beans. 
Moldy grain-sorghum feeds should be avoided as much as pos- 
sible, as there is usually danger in using moldy feeds. Farmers’ 
Bulletin 1158 furnishes information relative to the best methods of 
growing and harvesting sorghum crops. = 
VALUE OF GRAIN SORGHUMS SHOWN BY FEEDIN 

TESTS. : 


A number of practical cattle-feeding tests have been carried on 
in the Texas Panhandle region, under supervision of a field agent 
of the Bureau of Animal Industry. ~In these tests the grain 
sorghums were fed to beef cattle in a variety of forms and combina- 
tions and in most cases formed the bulk of the rations fed. The 
data gathered from this work indicate clearly the efficiency of the 
grain-sorghum feeds in the form of chop, head chop, silage, fodder, 
and stover, both in wintering cattle and in finishing them for the 
block. Silage of the grain sorghums, when fed as shown in Table 3, 
was found to be very Fremaficual for increasing the appetites of feeders, 
keeping them in fine condition, and adding a high finish. Cottonseed 
meal is very efficient as a supplement to kafir/and milo feeds, and 
especially in conjunction with silage. Table 3 summarizes the results 


of this work. 


TaBLE 3.—Results of use of grain “ ums in feeding tests carried out on Texas 


farms in cooperation with the United 


tates Department of Agriculture, 1914-15. 


& th | | Total | Aver- 
‘Num- n | aver- | age 
Age of cattle. 2% Date of feeding. tne. Average daily ration per head. | as ya 
| , period. 


per | per 
head. | head. 


| Days. |Pounds.|Pounds. 
| 127 | Oct. 28 to Feb. 2.. 97 | Cottonseed meal, 4.4 pounds; 195 2.01 
kafir chops, 2.8 pounds; silage, 

26.1 pounds; sorghum hay, 

| 13.2 pounds. 

| 68 | Jan.17toJuly3 .. Cottonseed meal, 4.6 pounds; 

silage, 61.6 pounds; bundled 

| kafir, 6 pounds, 

| 


(1) 2 years 


(2) 3 years........ 


(3) Heifer calves ..| 116 | Oct.31 to May 1.. 82 | Cottonseed meal, 1.6 pounds; 
| milo ae 3.3 pounds; silage, 
25 pounds; wheat straw.! 
(4) Heifer calves...| 125 ; ‘2 | Cottonseed meal, 1.1 pounds; 
} milo chops, 3.8 pounds; silage, 
| 25 pounds; straw.! 
(5) Calves Winter 5 | Cottonseed meal, 1.5 pounds; 
silage, 25 pounds; straw.! 








1 Were given all they would eat. 
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On the whole, the results in Table 3 indicate that the grain sorghums 
are efficient beef producers. The use of cottonseed meal and silage 
m all the rations is noticeable. These two feeds form an extremely 
palatable and efficient combination, and are conveniently fed_to- 
gether. The meal is usually mixed with the silage as it is fed. Dry 
roughages, such as straw, stover, and fodder, are readily eaten in con- 
nection with silage and cottonseed meal; thus the maximum amount 
of roughage may be utilized to advantage. Nos. 2 and 5 in Table 3 
illustrate these points well. 

When cottonseed meal is high in price it may be more economical to 
feed smaller quantities than are indicated in these rations, substitut- 
ing, if possible, legume hay. The rations for beef cattle on page 10 
are suggested with the high price of cottonseed meal in view. The 
amounts of grain sorghum in a ration should be increased when the 


Fig, 5,—Two-year-old steers which were fed grain sorghum and cottonseed meal. 


allowance of cottonseed meal is cut down. One pound of cottonseed 
meal is usually considered equal in nutritive value to 2 pounds of 
sorghum-grain chop. 

The State experiment stations at Manhattan, Kans., Stillwater, 
Okla., and College Station, Tex., have carried on feeding experiments 
with various classes of livestock in which the grain sorghums formed 
a large pers of the rations fed. 

The Kansas station reports the economical use of kafir silage, wheat 
straw, and a small amount of cottonseed meal for wintering beef 
steers. Ground kafir and alfalfa hay were used very successfully 
for fattening steers. When no protein-rich concentrates or rough- 
age were fed with ground kafir unsatisfactory gains followed. The 

exas station has found that a mixture of about 4 parts of ground 
kafir or milo and 1 part cottonseed meal fed with cottonseed hulls and 
sorghum hay or kafir stover produced excellent gains. A larger 
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amount of sorghum grain was fed than is customary in the case of 
corn. For example, a lot of 3-year-old steers were given a ration 
composed of 21 pounds ground kafir, 4 pounds cottonseed meal, and 
all the kafir stover they would eat. ese steers made an average 
daily gain of 3.1 pounds a head during a period of 85 days. 

The Kansas and Oklahoma stations fel ground kafir with a large 
amount of alfalfa hay to dairy cows with good results. When the 
alfalfa hay was substituted by timothy, prairie hay, kafir fodder, or 
sorghum hay, milk production was seriously cut down, owing to the 
lack of protein in such combinations. Silage from grain sorghums in 
a rations of dairy cows proved practically as valuable as corn 
silage. 

‘At the Kansas station pigs were fed ground kafir and milo, supple- 
mented by tankage and shorts, soy-bean meal, and alfalfa, with excel- 


2 
2 


Fic. 6.—Steers in Texas Panhandle fed on milo silage and cottonseed meal. 


lent results. In these experiments the largest and cheapest gains 
were produced by the ration in which shorts and tankage formed the 
supplements. Where sorghum grains have been properly supple- 
mented by protein-rich feeds, they have produced only 2 to 10 per 
cent less gains than the same amount of corn would produce. 

Lambs were fed at the Kansas station, both whole and ground 
kafir being used with cottonseed meal. The gains secured indicate 
that the foeding value of these grains is slightly less than that of 
corn. Grinding the kafir for sheep and lambs did not pay. 

Horses and mules have been fed the sorghum grains at the Okla- 
homa station, and the results indicate that for such stock these feeds 
are palatable and nutritious, and are also economical in regions where 
they grow better than corn. The experience of farmers who have 
long used these feeds for their horses and mules is in accord with 
these reports. 
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SAMPLE RATIONS FOR VARIOUS KINDS OF STOCK. 


While no standard combination of feeds can be given that will 
a ply to all sections where grain sorghums are — extensively, 
the following rations are suggested for various classes of livestock. 
They are intended chiefly to show the proportions of grain, protein- 
rich concentrate, silage, stover, straw, and as to use. 

For a 100-pound animal use one-tenth of the sample ration, for a 
500-pound animal one-half, for a 1,200-pound animal 1.2 times the 
ration, and for’other weights similar fractions or multiples of the 
sample ration. In the fattening rations the proportion of roughage 
to concentrates should be ak greater at the beginning of the 
feeding period than shown in the table. Always put cainiale on full 
feed gradually. Toward the close of the fattening process the 
amounts of grain should be increased gradually and the proportion of 
roughage lowered accordingly. Many kinds of grain, hay, and stover 
may be used in place of kafir or milo grain and stover. Alfalfa may 
be replaced by other legume hays. If no such hay is available, it 
is advisable to use a protein-rich concentrate.. Cottonseed meal may 
be replaced by linseed meal, soy-bean meal, or peanut meal. 
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TaBLe 4.—Daily rations per 1,000 pounds live weight. 


WINTERING BEEF CATTLE. 


Yearlings. Two-year-olds and aged cattle. 


Pounds. Pounds. 
Kafir silage Kafir fodder................ 24 
9 


Kafir silage 
Alfalfa hay os Alfalfa hay Cottonseed cake 


Kafir grain oO 
2 | Kafir fodder... ... ap asesiase Kafir silage 


Cottonseed cake 
Cottonseed zake 


FATTENING BEEF CATTLE. 








Calves. Two-year-olds and aged steers, 


100 days’ feed. 
P 


200 days’ feed. } 170 days’ feed. 130 days’ feed. 
Pounds. | ° . Pounds. 

Kafir silage ‘ Kafir silage . 25 | Kafir chop 17 | Kafir chop 

Kafir chop 18 | Kafir chop 14 | Alfalfa hay..... ..-. 16 | Kafir stover 

Kafir stover 4 | Kafir stover 5 | Cottonseed meal. . 

Cottonseed meal. . Cottonseed meal... 5 | | 

Peanut meal...... 3 } 





MAINTAINING DAIRY COWS. COWS PRODUCING MILK. 





| | 
No. 1. No. ?. 
i Pounds. 
Kafir silage. . .. Kafir stover 28 | For each pound of 4 per cent milk produced add 0.5 
Alfalfa hay 5 | Alfalfa hay pound of kafir chop and 0.08 pound of cotton- 
seed mea! to the maintenance ration. 


1 


HORSES DOING MODERATE WORK. 


(Rations based on Armsby’s energy values.) 


No.1. Pounds. No. 2. 
Kafir chop 10 | Kafir chop 
3 | Alfalfa hay 


Alfalfa hay 
Kafir stover Cottonseed meal...... 
Kafir stover 





FATTENING HOGS. BROOD SOWS. 





No. 1. Pounds. No. 2. Pounds. No. 1. Pounds. No. 2. 
Kafir chop 38 | Kafir chop 38 | Kafir chop 30 | Kafir chop 
1.5 | Alfalfa hay......... 4 | Alfalfa hay 


Soy beans 2 | Tankage 
| Tankage 








FATTENING SHEEP. | 


| 
No.1. Pounds. No.2. Pounds. | 
Kafir grain 20 | Kafir grain 20 | Kafir grain 
Cottonseed meal. 2] Alfalfa hay......... 7 | Kafir stover 
Kafir stover 10 | Kafir stover 3 | Alfalfa hay 
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THE profitable disposal of the large crops of nonsaccharine, or 

grain sorghums produced in the semiarid sections of the United 
States depends almost entirely upon feeding them to fivestock on the 
farms where they are produced. Only a small proportion of pro- 
ducers of these crops are near enough to city markets to sell the grain 
at a direct profit. But marketing the crops in the form of beef, pork, 
mutton, milk, or poultry greatly increases the opportunity of the 
average grower for a favorable financial outcome. Feeding the crops 
also utilizes both the grain and the roughage and makes manure 
available for maintaining soil fertility. 

The grain sorghums which have been grown most widely in this 
country are kafir, milo, feterita, kaoliang, shallu, and durra. These 
crops are to the Great Plains region what corn is to the Corn Belt. 
The whole plant may be fed, either green, cured, ensiled, or headed 
when ripe, so that the heads can be threshed and the grain fed sep- 
arately. The grain sorghums have less feeding value than corn, 
but the fact that they are heavy yielders in semiarid sections where 
oo fails more than compensates for the small difference in feeding 
value. 

Closely related to the grain sorghums are the sorgos.?_ They pro- 
duce a palatable hay or fodder much relished by stock and possessin 
about the same value as prairie hay. The seeds of sorgo are muc 
less palatable and nutritious than those of the grain sorghums. 

Some prejudice has existed as to the value of sorgo for silage, 
chiefly in the belief that it is highly acid. However, experiments 
and the experience of practical farmers show that sorgo silage is a 


good cattle feed, especially when a little dry roughage and,a high- 


protein meal are fed with it. A 

In the South both classes of sorghums are pastured, particularly 
sorgo. The chief danger in the practice lies in the fact that poisoning 
may occur if stunted or second-growth plants are eaten. is point 


} is more specifically referred to later. 


ae Scott resigned January 7, 1920. Bulletin revised by Arthur T. Semple, Annual Husbandry 
ion 


4 2 The term “sorgo’”’ has been adopted by the department as a preferred name for the. sweet-juiced sor- 
ghum varieties which are also known as cane um, saccharine sorghum, and sweet sorghum. 


a 
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Fig. 1.—A plat of Dwarf Blackhull kafir. This variety matures earlicr than standard Blackhull kafir. 


GRAIN SORGHUMS SIMILAR TO CORN IN FEEDING 
VALUE. 


Chemical analyses of grain sorghums indicate that they are very 
similar to corn in composition. Corn, however, contains more fat, 
while sorghums contain more protein. The amounts of carbohy- 
drates in the two are practically equal. Table 1 shows the chemical 
analyses of several varieties of grain sorghums grown at Amarillo, 
Tex. The average of many analyses of corn is given for comparison. 


TasLe 1.—Chemical analyses! of air-dry samples of various grain-sorghum 
varieties grown at the Amarillo Cereal Field Station, Amarillo, Tex., 1908 to 
1912, inclusive, compared with analyses of dent corn. 

Num- | | 
Pro- 


ber of Nitro- | 
analy- Water. | Ash. gen. | tein. 


Average of 2 kafirs. . 
Red kafir 


Average of 3 kafirs. . 


Average of all varieties... . 
Dent corn * 


1 Analyses by the Plant Chemical Laboratory of the Bureau of Chemistry, U. 8. Department of Agri- 
cuiture - 


2 Grown only in the years 1911 and 1912. 
8 Compiled by Bureau of Chemistry, U. 8. Department of Agriculture. 
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The amount of digestible nutrients which grain sorghums con- 
tain concerns the feeder more than does the composition, as they are 
the compounds which are assimilated and used to produce heat, 
energy, fat, milk, muscle, and bone. Table 2 compares the digestible 
nutrients.in 100 pounds of kafir grain and shelled dent corn. The 
carbohydrate equivalent is the sum of the digestible carbohydrates 
plus 2} times the digestible fat. Kafir may be taken as represen- 
tative of the groups of grain sorghums grown in the United States. 


TABLE 2.—Digesiible nutrients in 100 pounds of feed. 


Digestible ae 


n 100 pounds. 
matter Nutritive 
Feed. in 100 Carbo- | ratio. 
pounds. | Crude | hydrate 
protein. uiva- 
ent. 
Pounds. | Pounds. | Pounds 
bh bS che Whinvta sates Kwa dome h denies bebe dd le ko oddsea dey 90. 4 7 1: 7.5 
TI ole 05 6a Shews chk 0 os coded leenss bubs coc Kegan. sete 87.1 7.1 74.8 1:10.5 





USE OF SORGHUMS FOR VARIOUS KINDS OF LIVE- 
cafir. STOCK. 


y Cattle, sheep, horses, mules, hogs, and poultry relish and do very 
well on grain sorghums. However, as the grains are so small and 
hard that many of them pass through the digestive tract unbroken, 
it pays to grind them for al stock except sheep and poultry, provided 





Fic, 2.—Fattening pigs on milo maize, using self-feeder. 


58. 2 

51.9 generally that the cost of grinding is not more than 10 per cent of the 
“58.1 value of the grain. Sheep chew the whole grains well. For poult 
booed they are better whole than ground. Some commercial poultry fee 
Agri contain a considerable proportion of sorghum grains. For other stock 


grinding increases the palatability. Very often the entire heads are 
98017°—28——2 
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ground. The resulting meal, called head chop, is similar to corn- 
and-cob meal in food value and is recommended especially when the 
supply of roughage is limited. 

e quantities to be fed to the different kinds of animals depend 
upon many factors, such as the quantity and kind of roughage and 
of other concentrates available, age, type, and size of the animals, 
and for what purpose the stock is being fed. 


PROTEIN FEEDS NECESSARY WITH GRAIN SORGHUMS. 


The feeder should always remember that grain sorghums do not 
form a balanced ration for growing animals. The proper growth of 
young animals and the economical production of milk are impossible 
when there is not sufficient protein and mineral matter or ash in the 
ration. Some feed that is rich in protein-and ash must be given for 
favorable results. Legume hay, milk, the cakes and meals produced 
in extracting oil from seeds, and packing-house and fishery by-prod- 
ucts are rich in protein and ash. When sufficient alfalfa, clover, or 
other legume hay is used, protein-rich concentrates are not necessary. 
Otherwise the ration should be balanced by adding some feed such 
as cottonseed meal or cake, linseed meal, or peanut meal. Skim milk, 
soy beans, or tankage can be used to balance hog rations. 


SORGHUM STOVER A PALATABLE ROUGHAGE. 


The grain sorghums may be utilized as forage in the form of stover 
and fodder or they may be put into silos. For these purposes they 
compare favorably with corn. Well-cured stover and fodder are 
well liked by cattle, horses, and sheep, and in some sections are 


Fia. 3.—Purebred cows in the Texas Panhandle wintered on kafir stover and a little grain. 


practically the sole roughage fed during the winter. Cattle can be 
wintered well on grain-sorghum stover (fodder from which heads 
have been removed), with a small allowance of some feed rich in 
protein. For young stock more of the protein feed and some grain 
in addition should be fed. 
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SORGHUM SILAGE HAS SOME PROPERTIES OF GREEN 
FEED. 


As with corn, silage is often the most economical form in which 
the grain-sorghum crops may be utilized, especially for sheep and 
cattle. When cut at the proper stage, when the seeds are in the 
stiff-dough stage, grain sorghum has a feeding value practically 
equal to that of corn silage. Silage is particularly sini in the 
ration of cattle to aid in keeping the body in proper tone and to 
increase the animal’s appetite. The amount which can be fed varies 
from a few pounds for a calf up to 40 or 50 pounds, or even more, 
for a dairy cow or a heavy steer. 





Fie. 4.—A plat of milo, selected for erect heads and low stature. 


Silage should be fed with a liberal addition of concentrates to 
growing and fattening cattle and sheep and to cows producing a 
heavy Thier of milk. It contains so much water and crude fiber 
(though not so much of the latter as field-cured stover) that stock 
can eat and digest scarcely enough of it to supply their requirements 
for maintenance. Its use to supply the bulk of nutrients in a ration 
is chiefly in wintering beef breeding cows and stockers. In most 
cases some feed rich in protein should be fed with it, especially in 
feeding breeding cows. Farmers’ Bulletin 578 gives detailed infor- 
mation concerning the making and feeding of silage. 
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USE CARE IN PASTURING ALL SORGHUMS. 


Sometimes stock are killed by grazing on stunted or second-growth 
sorgo and grain sorghum. Stunting may be caused by extreme 
drought or other adverse conditions. At such stages of growth 
prussic acid, a deadly poison, sometimes accumulates in the plant tis- 
sue. When eaten by livestock in sufficient amounts it causes poisoning, 
which is usually fatal. As the plants have this poisonous property 
only under the conditions mentioned, losses may be avoided by using 
care and not turning the stock on such forage when they are unusually 
hungry. No losses have been reported from poisoning in feeding the 
grain, heads, silage, hay fodder, or stover of the grain sorghums. 

Some feeders have found that the sorghum grains, if fed heavily, 
constipate stock. To counteract this, it is better to feed with them 
some laxative feed, such as linseed meal, bran, alfalfa, or soy beans. 
Moldy grain-sorghum feeds should be avoided as much as pos- 
sible, as there is usually danger in using moldy feeds. Farmers’ 
Bulletin 1158 furnishes information relative to the best methods of 
growing and harvesting sorghum crops. 


‘VALUE OF GRAIN SORGHUMS SHOWN, BY FEEDING 
TESTS. 


A number of practical cattle-feeding tests have been carried on 
in the Texas Panhandle region, under supervision of a field agent 
_of the Bureau of Animal Industry. In these tests the grain 
‘sorghums were fed to beef cattle in a variety of forms and combina- 
tions and in most cases formed the bulk of the rations fed. The 
data gathered from this work indicate clearly the efficiency of the 
grain-sorghum feeds in the form of chop, head chop, silage, fodder, 
and stover, both in wintering cattle and in finishing them for the 
block. Silage of the grain sorghums, when fed as shown in Table 3, 
was found to be very beneficial for increasing the appetites of feeders, 
keeping them in fine condition, and adding a high finish. Cottonseed 
meal is very efficient as a supplement to kafir and milo feeds, and 
especially in conjunction with silage. Table 3 summarizes the results 
of this work. 


TaBLe 3.—Results of use of grain of eee in feeding tests carried out on Texas 


farms in cooperation with the United States Department of Agriculture, 1914-165. 


eer See | Total | Aver- 
INum- ngt! | aver- | age 
Age ofcattle. | ber | Date of feeding. — Average daily ration per head. | 38° dally 

| fed. | period ae ar 
head. | head. 


Days. \Pownds.|Pounds. 
97 | Cottonseed meal, 4.4 pounds; 195{ 2.01 
kafir chops, 2.8 pounds; silage, | 
| | 26.1 pounds; sorghum hay, 
13.2 pounds. . 
(2) 3 years......2. | 68 | Jan. 17toJuly3.. 37 | Cottonseed meal, 4.6 pounds; 
silage, 61.6 pounds; bundled 
| a 
(3) Heifer calves ..| 116 |.Cct.31 to May1.. 32 | Cottonseed meal, 1.6 pounds; 
| milo =. 3.3 pounds; silage, 
25 pounds; wheat straw.! 
(4) Heifer calves...| i ake ane Cottonseed meal, 1.1 pounds; 
} milo chops, 3.8 pounds; silage, 
| 25 pounds; straw. 
(5) Calves | 230 i Cottonseed meal, 1.5 pounds; 
| silage, 25 pounds; straw.! 


(1) 2 years........ | 127 | Oct. 28 to Feb. 2.. 











1 Were given all they would eat. 
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On the whole, the results in Table 3 indicate that the grain sorghums 
are efficient beef producers. The use of cottonseed meal and sil 
in all the rations is noticeable. These two feeds form an extremely 
palatable and efficient combination, and are conveniently fed_to- 
gether. The meal is usually mixed with the silage as it is fed. Dry 
roughages, such as straw, stover, and fodder, are readily eaten in con- 
nection with silage and cottonseed meal; thus the maximum amount 
of roughage may be utilized to advantage. Nos. 2 and 5 in Table 3 
illustrate these points well. 

When cottonseed meal is high in price it may be more economical to 
feed smaller quantities than are indicated in these rations, substitut- 
ing, if possible, legume hay. The rations for beef cattle on page 10 
are suggested with the high price of cottonseed meal in view. The 
amounts of grain sorghum in a ration should be increased when the 


Fia, 5,—Yearling steers fattened on ground milo in northeastern New Mexico. 


allowance of cottonseed meal is cut down. One pound of cottonseed 
meal is usually considered equal in nutritive value to 2 pounds of 
sorghum-grain, chop. 

The State experiment stations at Manhattan, Kans., Stillwater, 
Okla., and College Station, Tex., have carried on feeding experiments 
with various classes of livestock in which the grain sorghums formed 
a large pas of the rations fed. 

The Kansas station reports the economical use of kafir silage, wheat 
straw, and a small amount of cottonseed meal for wintering beef 
steers. Ground kafir and alfalfa hay were used very successfully 
for fattening steers. When no protein-rich concentrates or rough- 
ages were fed with ground kafir unsatisfactory gains followed. € 

exas station has found that a mixture of about 4 parts of ground 
kafir or milo and 1 part cottonseed meal fed with cottonseed hulls and 
sorghum hay or kafir stover produced excellent gains. A larger 
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amount of sorghum grain was fed than is customary in the case of 
corn. For example, a lot of 3-year-old steers were given a ration 
composed of 21 pounds ground kafir, 4 pounds cottonseed meal, and 
all the kafir stover they would eat. ese steers made an average 
daily gain of 3.1 pounds a head during a period of 85 days. 

e Kansas and Oklahoma stations fed ground kafir with a large 
amount of alfalfa hay to dairy cows with good results. When the 
alfalfa hay was substituted by timothy, prairie hay, kafir fodder, or 
sorghum hay, milk production was seriously cut down, owing to the 
lack of protein in such combinations. Silage from grain sorghums in 
the rations of dairy cows proved practically as valuable as corn 
s 


e. 
At the Kansas station pigs were fed ground kafir and milo, supple- 
mented by tankage and shorts, soy-bean meal, and alfalfa, with excel- 


Fic. 6.—Steer calves fattened on ground milo heads in western Texas. 


lent results. In these experiments the largest and cheapest gains 
were produced by the ration in which shorts and tankage formed the 
supplements. ere sorghum grains have been properly supple- 
mented by protein-rich feeds, they have produced only 2 to 10 per 
cent less gains than the same amount of corn would produce. 

Lambs were fed at the Kansas station, both whole and ground 
kafir being used with cottonseed meal. The gains secured indicate 
that the feeding value of these grains is slightly less than that of 
corn. Grinding the kafir for sheep and lambs did not pay. 

Horses and mules have been fed the sorghum grains at the Okla- 
homa station, and the results indicate that for such stock these feeds 
are palatable and nutritious, and are also economical in regions where 
they grow better than corn. The experience of farmers who have 
long used these feeds for their horses and mules is in accord with 
these reports. 
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SAMPLE RATIONS FOR VARIOUS KINDS OF STOCK. 


While no standard combination of feeds can be given that will 
apply to all sections where grain sorghums are grown extensively, 
the following rations are suggested for various classes of livestock. 
They are intended chiefly to show the proportions of grain, protein- 
rich concentrate, silage, stover, straw, and hay to use. 

For a 100-pound animal use one-tenth of the sample ration, for a 
500-pound animal one-half, for a 1,200-pound animal 1.2 times the 
ration, and for other weights similar fractions or multiples of the 
sample ration. In the fattening rations. the proportion of roughage 
to concentrates should be much greater at the beginni of the 
feeding period than shown in the table. Always put animals on full 
feed gradually. Toward the close of the fattening process the 
amounts of grain should be increased gradually and the proportion of 
roughage lowered accordingly. Many kinds of grain, hay, and stover 
may be used in place of kafir or milo grain and stover. Alfalfa may 
be replaced by other legume hays. If no such hay is available, 1t 
is advisable to use a protein-rich concentrate. Cottonseed meal may 
be replaced by linseed meal, soy-bean meal, or peanut meal. 


ad 
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TaBLE 4.—Daily rations per 1,000 pounds live weight. 


WINTERING BEEF CATTLE. 


Yearlings. Two-year-olds and aged cattle. 





Kafir silage 36 | Kafir silage 
Alfalfa hay Alfalfa hay 


Kafir grain 
Cottonseed cake Kafir silage 
Wheat straw 


Cottonseed cake 





FATTENING BEEF CATTLE. 


Calves. Two-year-olds and aged steers. 


200 days’ feed. 170 days’ feed. 130 days’ feed. 100 days’ feed. 
Pounds. Pounds. Pounds. Pounds 
25 | Kafir silage 5 | Kafir chop 17 | Kafir chop 
18 | Kafir chop Alfalfa hay 16 | Kafir stover. 
s 4 | Kafir stover. 
Cottonseed meal.. 3 | Cottonseed meal. . . 
Peanut meal 3 


MAINTAINING DAIRY COWS. COWS PRODUCING MILK. 


No. 2. 
' Pounds. 

Kafir silage Kafir stover 28 | For each pound of 4 per cent milk produced add 0.5 
Alfalfa hay 5 | Alfalfa hay 8 pound of kafir chop and 0.08 pound of cotton- 
seed meal to the maintenance ration. 


HORSES DOING MODERATE WORK. 
(Rations based on Armsby’s energy values.) 





FATTENING HOGS. 


No.1. Pounds. No. 2. 
Kafir chop 38 | Kafir chop 
Soy beans........ 2 | Tankage 


FATTENING SHEEP. 


— |. 


No. 1. whee Pounds. 


Kafir grain 
Cottonseed meal . 
Kafir stover 
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